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Abs Jour: Referat Zhur-Khimiya, No 5, 1958, 14218 


Author : Erdey I.., Gegus B., Kocsis E. ; So (hee 
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Orig Pub: Acta chim. Acad. sci. bung., 1957, 11, No 3-4, 277-294. 


Abstract: 
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to this solution are added, with a micropipette, the solution 
of Zn, Mg, V and Cr and chemical analysis is pexformd. A 
series of solutions was prepared with a content of the compo- 
nents from 0.0003 to 1.0%. The spectra are photographed in a 
medium ISP-22 spectrograph with a single-lens illumination at 
0.02 um width of the slit. Spectrum excitation by spark from 
Feisexer generator (C = 6000 picnofarads, L = 0.8 microhenry; 
I= 2.5 a). Conversions of blackenings are carried cut and 
background is taken into account for all tas elements except 
Mg. Analysis is conducted according to lines (in A): Mg 
2795.53 = Al 3050.08 for concentrations 0.001-0.2% Mg, and Mg 
2790.79 = Al 3050.08 for 0.1-17.5% Mg, Zn 3345 - AL 3050.08, 
Cr 2677.26 ~ Al 26.52.49, V 3110.71 ~ Al 3050.08. Background 
Getersination is made in the proximity of 3348.5 A. If width 
of slit is reduced to 0.01 mm the sensitivity of Zn detection 
can be raised from 0.02 to 0.008%. Mean error of determina- 
oe cf all elements is of + h-54. 
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(4 generation's achievement] Podvig pokoleniia. Moskva, Isd-vo 
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Reergy of mising of binary metailic ayetems Vs | 
Gegqusin ond H. Ya. Pines (Pape -Teek Tnet , Acad vet 
Chr. 5.8.6., Kher’how). My Abad. Naw SSN Kt 

1950). —The encrgics of misting in the systems 
, Bi-Sb, Bi-Sa, and Pb- bi were det fuan 
‘ef fusion and the beat capacity ia the region of 
plus sold, These quantitics were measured by 4) 
| adiabelic colorimeter which perinitted succemive 
re ed beat cape ity throughout the tanec feenn 
solid to liquid in a single (cet, arn! at the sane time det. the 
heat of fucion. The etptl. cumpicte beat uf fusion, Vp. 48 
the sum of Qe, the heat consumed in beating the alloy in the ¢ 
liquid-plu: region, aad Qu the heat used in the phase 
change. 
know Q, a6 @ funct 
served 


phases on 
C4, the 


the 

Ni(Usal@X — @) + ( 

the conca. and Usa and 

like atoms. In the PO-Sn syst 
nol. and CT 

om x 107%, 


liqukius a 

crypt for t 

ugreed with Ue ay short-range order 

und [1)-Be bet did not agree with that in PO-Hi alloye The 


energy of wnduing det alternatively from the “sump”? in 
heat capacity during heating through the solidus ant liqui- 
clue lines agreed well with the furmet value in the Pt-So and 
i-Sa systeme but not in the H-Cal system because of non. 
equil. conditions A.G. Gav 
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meee cores Inst, Acad Sci: Ukrainian SSR, Khar'- 


“Shur Fiz Khim" Vol XXV, No 10, pp 1228-1238 


With high-temp adiabatic calorimeter of new 
Gesign,detd temp dependence of sp heat in tran- 
sition of alloy from solid to liquid state and 
deta mp. Data on heat effects under melting of 
binary alloys showed that mp and sp heat in 
region of sepn, detd energies of mixing in liquid 
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i by P.(C.A- 41, 6766) that the ¢ 
{a decrea 
me (PULATICe. 
selsigs ea diference in va 
exist between the end and sides of a sod of 
radius RK subjected to siranitaneot 
and sidewise pression, 2’: 
would occur thi aus 
(abit) = Ds (Pr — P 
ithe time. D is the solf diffu 
distance detg. the concn. gr : 
An annlogor s relation between 9 
ere obtainet on 20- 


po . Exptl. data w 
1 of Fe reduced from qeale.! 
t 


4 
* $0-p powd ectro! 
Pressing ¥ id 4.2 mm. in diam. acd 7.5 nia, 
high, and pressures 6 kg./sq. cm. were maintained. 
und sittering H, was Sof 900° (Cu) and 110° 
increased linearly with: 


is the vol. 


high. From th | dependence of 
than energy for diffusion was culed. to 


fog Fe nnd 12,000 for Cu. 
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"Microtension in the Crystal Lattice and Calcining Metallic Powders". 
Uchs Z8Ppe Khar'kovak. Un-ta, T.49_ Fise Otd. Fiz.-Matem. Fak., Vol. 4, pp 111-117, 1953-6 


Studied structural changes during the calcining process by means 
of X-ray analysis of samples of compressed powder of electrolytic copper 
and of nickel powder. The samples were calcined at various temperatures for 
various periods of time in a deoxygenated atmosphere. Analysis indicated 
that at temperatures below 400° for copper and below 700° for nickel, microtension 
is totally removed, and therefore these teaperatures have no effect on the 
calcining process. (RZhKhim, No 4, 1955) 


SO: Sum No 884, 9 Apr 1956 
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well digusien pnd heterodiffusion in heterogescous porous 
boties. Br Va. Pines and Ye. B. Geguain. Zbur. Tekh. 
Fit. ZETORETATOS) —A Sree eno Ni was sw-' 
rounded by 6 wires of Cu (or vice versa), the bundic was 
ingerted ina Cu tube and slightly drawn down to insure good 
contact between the metals. Other investigated pairs were” 
FeCu, Fe-Ni, and AgsNi. ‘The assembly was heated in H, 
of in vacuum at (040%. M ante show that the inner 
Ni wire Jacreases in diam. and the Gu wires decrease. The 
Cv. wires become porous. Gradually the whole smembly bs, 
baked together. Mf the central wire is Cu, the pores appear 
in the center and the outer wires increase Indiam. Thus Cu 
dilfuses Into Ni with a rye at 1040* in vacuum of 1.3 X 
107% q. em, /sec. and In Hf of 2.8% 107" sq, em. /sec., but Ni 
‘tees not difisuintaCu, ‘The otrerved porasity ls explained 
by an Increase In the numbec of vacaticles and considered: 
uta proof of the vacancy theery of difitsion. lt is snows 
theoretically that the diffusing atoms will be those of the 


oO 


__ cemponent with the lower lateut heat of evapn. 8: 
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t¢The kisoticy of the aintering of preased nietallic powders. 
CBO Ya. Pines and Ya EK. Geguan. Zur. Teth. Fes. 23, 
+ 2078-92(1053), ~-DIMTTANTTIe CENT. of cuntrictiea were | 
Linde on suupies that had Geew sintered stepwise te det. the 
U S S R ~relathet between sintering of pressed ictal powders and 
zi ae al ‘time and terap. Le was shoen that dethermal coutraction 
. {fia tte initial stage Inercass Tineadly with dine b. Por longer 
Do periods of slitering Ue proportional tat 1, Che kinetin of 
the sintering puovest are caplaved ou the basis of the distur. 7 
tio of the fattice. J. Rovtur Cough 
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A method of terhigdst era the temperature of appearance 


Jet auld phase J, Sanates of solid products. 


caren State Wniv., Kharkov). wr. Prevlad. im, 
pity oe — Ape arance of it equi phice, such at 

a eutectic mist. » can be observed micro: apically by the t 
appearance of “contact melting’! cf a small picee of one 
solid phase ona thin layer of the 2rd usa suitable metting 


block. | 
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"Viscous Stream and Self-Diffusion (sintering and creep) in Crystalline 


Bodies in Compact Metallic Powders," Uch. zap. KhGU§ V. 48, Tr. Fiz. otd 
pa) SORT pee ee eee): 
NO. 4, Kh. St. Univ. publication. YE 
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"The Applicability of The Magnetic Method of Determining the Quantity of 
the Residual Austenite in High-Carbon Steels," Uch. zap. KhGU, V. 48, Tr. 
Fiz. otd., No. 4, Kh. St. Univ. publicatio 
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"Sintering and Viscous Stream of Amorphous Bodies,” Uch. zap. KhGU, 
Vv. 48, Tr. Fiz. otd., Kh. St. Univ. Publication. 75 5 
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Thermal Effects During the Sintering of Metallic Powders,” Uch. zap. KhGU, 
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. [-Disiartion ie the coysial bates and siateria of metal 
powders. L. J. Gal’perina, Va. B. Ge , B. Ya, Pines, - 
2, Sind I. V. Soushkov (A. BI. Gorktr State Un. Kharkov), 
Dohledy Akad. Naxb S.S.5.R. 88, 2605-81953) [Brutcher 
: Translation No. 3088].—Changes in the stresses and distor- 
ton in metal powders as a result of annealing were studied 


a (by x-rays and sp.-heat measurements. The sp. heat was 
detd. during heating at 3.0 to 2.8 degrees/r.iIn. with a high- 
; : é temp. adinbatle calorimeter. A Cu compact made of 100-» 
Sees powder with a porosity af 20% evolved 6.25 cal./g. with the 
AP ep jmax. rate at 350°. powder with 35 ty 
nS {evolved 11.25 cul./g. with the max. at 275°. 10-20% Ni 
og | powder with 185% porosity evolved 14.00 cal./g. with a 550° 
ne fmas., Thiety-« Pe powder with 10% porosity evolved 12.00 
i eal./g. witha330° max. Thisrelease of energy corresponded 
a * to decreases in stressen of the 2nd and Ird kinds and was not 
a e , Caused by decrease in the surface area of the pores. X-ray 
ae ae : ' measurements were made on specimens 6.2 mm. in diam. 
m4 wos : and 2 mm. long pressed from 40-50- electrolytic Cu powder 
‘ or from 10-20-m Ni powder. For Cy the elastic energy, 
! estd, from line breadth, decrensed from 4.2 X 107! yg. 
‘ to nearly zero {1 >400 min. at 100°, 100 min. at 160°, 40 
! min, at 200°, and 10 min. at 250°. If na diffusion process 
* caused tne decrease in microstresses, the activation energy 
... © Was 20,000 cal./mol., close to the 12,000 cal./mol. charac- 
i : , 77>, teristic of the initial stage of diffusive sintering. Since the ; 
‘ : 1 microstresses were eliminated at a low temp. they coukd have | 
: 1 Uttle effect on the sintering process compared to the effect of 
' the Injtlel energy of distortion, Distorted regions in the 
j lattice could {nerease the concn. of vacancies and decrease 
7 the activation energy ie eetcitason: ; A. G. Guy, 
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ya BE Gecuus, Dobledy © 
| Akad. Nas i geal theory 
1 (IO4G), that th of crystalline powders 
i docs nat differ essentially fram the 1 tan of the inerging of 
‘Nquid dropa, was checkett with the akt of ghiss capitlerkes, Capil- 
‘tarles of ordinary silicate glass Were heated to the softening" 
: temperature, umd the “spontancous™ decrease of inner dlameter 
was nated. The capitlucies weer rotated during henting at 2 
rpm; dectcan in diameter was wniiforn along the length 
a, the radius at wy fine ¢, is expresed Oy dima, ~lo/aqy, where 
‘a. original rauiits, q is cooMcient of vieosity, ond @ is coctheient 
_ of suctace tenslot. Experimental data agreed with the equatian. 

_ The above equation was tad to determine the viwoslty af the © 
giass by assuming that « <2 SHN) ergs/ews.® and that 9 docs sat 
: depend an the {empernture. from the q at various temperatutrs, 
_ the energy of activation was found to te BBX 10 cal /mole. 
! Foc a spherical pore, a be ~ (Se/4ak; asaiming that all the 
‘pores, NV, have the same original diameter, de. the volume change 
OV/¥ af the specinen (compressed powder} cau be erprescd by 


AV/V = 4Naa/3¥ (l- Ot ~de/4ect)} 


‘This equation shaws good agreeinent with the dilatometric curve 
of the shrinkage of a pocous glass body (Ivensen, 1982) up to a 
sintering period of 6 = 20 hr, which takes place for na. @ 5X 
1M, Small differences between experimental and calcukates 
curves far targe periods ls exphained by gas preeire within pat 
BZ.K, 


= feeerenmrent eyanmyeenervaemmenenn— 
at ee . meri mente tee oe 
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A Study of Bintarteg of Compressed Ketel Powdare ord. 
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USSR /Physics-Sintering FD-1226 
Card 1/1 Pub, 153-10/22 


Author Geguzin. Ya. Ye. 


Title : Spheroidization of pores in porous bodies 


Periodical ghur. tekh. fiz., 24, 1622-1625, Sep 1954 


Abstract During experimental observation of spheroidization of pores in porous 
todies during sintering it was found that the contour of pores shift 
toward the center and that centers of pores shift toward solid particles. 
The collective recrystallization occurring during sintering produces ir- 
regular contours tending to circles. Indebted to Prof. B. Ya. Pines. 


Fight references including 3 foreign. 
Institution 
Submitted : «duly 17, 1953 
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GE GUAIN, Ya. Ye. 


USSR/Physics-Alloys, Diffusion FD-1227 
Card 1/1 Pub, 153-11/22 
Author : Geguzin, Ya. Ye. and Pek Yen-gin 
(a andes sella adios: 
Title : Microscopic study of mutual diffusion of metals in inhomogeneous porous 


Periodical : 


Abstract H 


Institution : 


Submitted 7 


bodies 
Zhur. tekh. fiz., 24, 1626-1630, Sep 1954 


A. model of porous materials was used for studying diffusion processes 
occurring on contact surfaces between systems of Co-Ni, Co-Fe, Cu-Pt, 
Co-Pt. The metal with lower evaporation heat was found to diffuse into 
the other metal. Such diffusion produces porosity in the diffusing metal. 
Indebted to Prof. B. Ya. Pines. Eight references including 4 foreign. 


June 17, 1953 
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; (e684 polyeryst. Cu epec 
, and then heated In a vacuum (approz. \O-* nim. Hg). ond 
t the peculiar strface changes were studied with a microscope 
and a microinterferoracter. At RS-980", the eryst. suafoce 
T becomes visible on the metal, with cach crystal fraviag 2 
ataitlike formation. The direction of the steps, their deoit, 
ind thelr width differ for diferent crystals, bat are inaine 
tained in each crystal. The diffcrent faces of the stops ere 


| differently oxidizable, and remain coast. withan dhe orystal. 
] : WM. Sterrteng Q) 
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GBQUZIN, Ya.Ye. 


TAIT Dette tees 1; aye 
Hiatory of the Section of Solid State Physics. Uch.sap.KHGU 60:81- 
512 "55.6 (MERA 10:1) 
(Kharkov University--History) 
(Physica) 
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GEesr Zs N, ya. ME- 
USSR / Diffusion. Sintering. 


Abs JOur: Ref Zhur - Fizika, No 4, 1957, No 9345 


Author ae 

Inst : ar'kov University, USSR 

Title : Investigation of the Sintering of Mixtures of Metal Powders. 
The Copper-Nickel System. Isomer Powders. 


Orig Pub: Fiz. metallov i metallovedeniye, 1956, 2, No 3, 406-417 


Abstract : Report on the results of an experimental investigation of 
the time and temperature dependence of the linear shrinkage 
of pressed specimens, obtained by pressing mixtures of appr 
ximately fsomer powders of copper and nickel. The experimen- 
tal results were interpreted with the aid of formas obtai- 
ned under the assumption that the observed linear shrinkage 
io a result of the summation of the shrinkages at the indi- 
vidual contacts between neighboring powder particles. A con- 
nection was established between the kinetics of the process 
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USSR / Diffvsion. Sintering. 


Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9345 


Abstract : of linear shrihkage and the process of diffusion homogeniza- 
tion of the mixtures. It is shown that at the early stage of 
the sintering process, the mutual diffusion prevents the 
shrinkage process, which is a result ofthe occurrence of dif- 
fusion porosity. 
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3/564/51/ 
D254/D30 


Gegusin, Ya. Ye. 
' Nucleation and growth of negative crystals 


(pores) from supersaturated solutions of 
vacancies in a crystal lattice 


) ei SOURCE: z, % Rost kristallov; doklady na Pervom soveshchanii a 
Ge pte oe po rostu kristallov, 1956 g. Kosoow, Isd-vo 
AN SSSR, 1957, 91-97 


: j 
_: DEAT: {he author derives an expression for the radius of a 
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-:* Linear dimensions of a critical nucleus. can be estimated by -~ 
? -’ extrapolating the experinental dependence L = o9(Vt) to Sie 
Est ‘= 0. Results obtained in this way are plotted. Using ex-.. 
“ ~ perimental data on the magnitude of supersaturation in brass Dae 
_.:- during evaporation of zinc,.the author concludes that spontane= |. 
vw ,, ous nucleation of negative orystals has little probability. gs 
-.\ Negative crystals which are:observed. are probably due to the ne 
1’ development of ‘microcracks. ,’ There; are 5 figures, per aes Se 
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AUTHURS: Geguzin, Ya. Ye. and Ovcharenko, N. N. 126-3-3/34 


TITLE: 


Excess vacancies occurring in brass during evaporation of 
zinc (in a system with @ "yacancy ance): (Ob 
izbytochnykh vokansiyakh, voznikayushchikh v latuni 

pri isparenii tsinka (v sisteme s "igtochnikonm vakansiy"). 


PERIODICAL: “Fizike Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy) » 1957, Vol.1V, No.5, PP- nO0-406 (U.S.S.R.) 


ABSITRA rs ained to follow experimental ly 


APPROVED FOR RELEASE: 08/23/2000 


certain details of p a taking place in one of the types 
of specimens wit ly, in specimens 

of an alloy from ent is removed. 

Tie selection was gover o follow simultan- 
eously the kinetics of 2 E gs vacencies 
and the kinetics of their remo i which can 
be materialised most easily on specim Lloy which 
does contain 8 volatile component. 30% zinc 
was used for the investigations in the form oO 

4 mm dia. cylindrical specimens after preliminary 8 

by anneaiing at 820 C. ‘The time and temperature dependence 
of the decrease in weigat and volume of a-brass specimens 

was followed experimentally after removing the volatile 
component, i.e. the zinc. On the basis of tne obtained 
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126=3-3/34 


Excess vacancies occurring in brass during; evaporstion of 
zinc (in a system with a "vacancy source"). (Cont.) 


results of the time dependence of the changes in weight and 
volume of specimens, thc relative quantities were evaluated 
of the excess vacancies which coagulate in the pores and are 
removed from the specinen. On tne basis of metallogrephic 
data of the dimensional distribution of the pores as & 
function of the depth, assumptions ere mede on the character 
of the distribution of tne concentrations of excess vacancies. 
A method is proposed for determining tne concentrations of 
the vacancies according to given values of QP(t) and QV), 
woere AP and AV are respectively the weignt and volume 
of the vacancies and 7, time. By means of this method the 


concentration of vacancies in the temperature range 800 to g00c 


is evaluated and it is shown that,in specimens from which tne 
volatile component is removed, the concentration of vacant 
nodes differs little from the equilibrium concentration. 
There are 6 figures and 7 references, 5 of wnich are Slavic. 


SUBMITTED: July 18, 1956. 
ASSOCIATION: Kharkov State University imeni A. M. Gorky. 


(Khar'kovskiy Gosudarstvennyy Universitet imeni A.M. Gor'kogo) 


AVAILABLE: library of Congress 
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AUTHOR: Geguzin, Ya, Ye, 126-5-3=-19/31 


Re Ne a Relea oka? 

TITLE: Onthe Excess Vacancies in Metals of Galvanic Origin 
(Ob izbytochnykh vakansiyakh v metalle gal'vanicheskogo 
proiskhozhdeniya) 


PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1957, Vol 5, Nr 3, 
Pp 536-544 (USSR) 


ABSTRACT: The problem is considered of the excess vacancies in 
metals of galvanic origin on the basis of kinetic data on 
their coagulation and on the kinetics of volune 
compression (sintering) of porous powder presslings, The 
process of formation of macroscopic pores during sintering 
of a netal with a highly distorted crystal lattice was 
investigated on copper of galvanic origin ,precipitated 
from an acidic bath onto a copper plate which was rubbed 
by a finely dispersed graphite so as to enable easy 
renioval of the deposited copper from the base, the current 
density was about 5A/dm°. To detect the formation of 
macroscgpic pores the specimens were annealed at 500, 700 
and 900°C for one hour in a vacuum furnace, Pisses Ds 5585 
shows photos of the typical structures observed before and 

, after annealing and they show clearly the fact that macro- 

Card 1/2ccopic pores form, ‘The experimental data obtained on the 
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AUTHOR: BEGUZIN YA, pe. 


TITLE, LPr, 
LE roriuston Forest ty in Metal, 4nd Alloyy (Dittuss tage eee 
optoa, Foristost! y Meta] Plavakh, Russian) aid 

PERI. : Uspekhi Fiz.Nau, 957, Vol 61, Nr 2, PP 217-247 (U,g 


ABSTRACT, The Present 


Non~me tall 4o) systems. In a}} Cases investigated (in the case of 

4iftucion homogenization, elimination of distortions, Coagulation 

Of microcavi ties eto.) the creating of diffusion Porosity ig » 

Staze on the way tomaris the Occurrence of the rea] state of Cquilip. 
le, 


© oreation of Fi ffusion sity should Continue to be in 
vestigated, 18 dllustrations tables) 
ASSOCIAT TOR, Not given 


AVA ILABLE; Library of Congress 
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GECUZIN, Ya. Ye,- : 
auintinannlamwinnases: TOC Phys-Math Sci (dies) -. "Experimental investi 
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Khar'kov, 1958 metals and alloys", 
y 47206 17 pp (Min Higher Educ Uler Sgp, Kharkov ora 
Banmr State y i ‘reer of Tahor Rea 
mA. M. Gor'kiy), 150 copies (KL, No 6 1959 129) 
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SOV/120-58-6-~30/32 


AUTHORS: Geguzin, Ya. fe, and Obcharenko, N,N, 
TITLE: Application of the Adsorption Pump in High-Temperature Metallo- 


graphic Investigations (Ob ispol'zovanii adsorbtsionnogo 
nasosa pri vysokotemperaturnykh metallograficheskikh 
issledovaniyakh) 


ska an ey eee i tekhnika eksperimenta, 1958, Nr 6, pp 117-118 
USSR 


ABSTRACT: The authors employed an adsorption pump for the outgassing 
@ chamber of a high-temperature metallographic 
microscope; Pump was developed and investigated in the 
Cryogenic Laboratory of the Physics Engineering Institute of 


the AS Ukeetnian SSR.- It 13 thought that the use 
of the pump in such investigations is ver 

of its characteristics; thus the operatin 

be free from oil and merc 

done without employing a 
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SOV/120-58-6-30/32 


Application of the Adsorption Pump in High-Temperature Metallographic 
Investigations 


in Fig.l. In this, the working chamber 1 is in the form of 
a cylinder having a volume of 1 litre. The pump is welded to 
the bovtom of the chamber, and is in the form of a tube 
having a length of 300 mm, and a diameter of 50 mm, The tube 
contains a cylindrical grid having a diameter of le mm, The 
space between the grid and the tube is filled with grains of 
activated carbon. The instrument is first evacuated by means 
of a fore-vacuum pump, This pump is then switched off and the 
tube of the adsorption pump is placed in a Dewar vessel con- 
taining liquid nitrogen, In about five_minutes, the pressure 
in the instrument is reduced to 5 x 107° mm Hg. The paper 
contains 1 figure and 2 Soviet references, 


ASSOCIATION: Nauchno-issledovatel'skiy institut khimii KhGU 
(Scientific Research Institute for Chemistry of the Kharkov 
State University) 


SUBMITTED: December 21, 1957. 
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MAGPE Sea e 


GEGUZIN, Ya.Ye. [Hehuzin, IA.I8.]; OVCHARENKO, N.M. 


Effect of “inpurities" on production of diffuse porosity. Ukr. 
Lizezhmr. 3 no.5:696-698 S-O '58, (MIRA 12:2) 


1. Knue'kovskiy goswlarstvennyy universitet 1 nauchno-1seledovatel'- 
akiy institut Khar'kovekogo gosudarstvennogo univeraiteta. 
(Tonic crystals) 
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SOV/126-6-4-11/3h 


-AUTHOR: Geguzin, Ya.Ye. 


PITIB: Investigation of Sintering of Metal Powders at Constant 
Rate of Heating (Issledovaniye spekaniya metallichesiikh 
poroshkov pripatoyannay skorosti nagreva) 


PERIODICAL: Fizika metallov i metallovedeniye, 1958, Vol 6, 
Nr 4, pp 650-656 (USSR) 


ABSTRACT: Yumerous attempts have been made in the recent years 
to derive expressions that would afequately descrite the 
process of sintering (Ref.1-5) in terms of the linear 
shrinkage of the sintered metal powders. However, the 
laws postulated on the basis of assumadly isothermal 
experimental curves were misleading since they aid not 
take into account changes that had occurred while the 
sintered material was heated to the test temperature, 
apart from the fact that some of the derived equations 
contained constants which had no physical meaning. 

It is well known that the diffusion coefficient is a 
structure-sensitive characteristic and that the order 
of its magnitude may be increased 2-4 times in the 

presence of lattice defects. Since in the course of 
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Investigation of Sintering of Metal Powders at Constant Rate <2 


Card 2/7 


Heoting 


heating to a given test temperature the number c? 
lattice deffects is decreased, which in turn causes 
variation of the diffusion coefficient, ths results 

of any investigation of a diffusion process cccurring 
under isothermal experimental conditions in « material 
with a distorted crystal lattice will be affected Ly 
the rate of heating. This fact is illustrated ty the 
results of experiments in which two identical mesai 
powder compacts were sintered isothe mally at S€é2°C 
having attained this temperature at two different rates 
of heating (Fig.1): It is obwious that the "iscthermal"” 
curves obtained in these two cases are described by 
quite different kinetic equations. These corsiderations 
have led the present author to belisve that the kinetics 
of shrinkage during sintering should bs studisa - 
continuously in the course of the whole of the heating 
cycle and since the way of varying the temperature, t; 
with time, t, which is simplest and presents least 
experimental difficulty, corresponds to aT/dt = const, 
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SOV/126-£ ~*7-11/34 
Investigation of Sintering of Metal Powlers at Constant Rate of 
Heating 
all tests in the course of the present jnyesvigatior. 
were carried out at various constant rates of heating. 
The results of the experiments in which diletometri> 
measurements were taken on pressed, copper powder 
(particle size - 40 nu) compacts (initial porosity - 40%) 
sirtered in hydrogen at constant rates of heesixi 
ranging from 5 to 0.05°C/sec are repreduced oa Fig.2 
the form of graphs showing tae time-depemience of une 
relative shrinkage (AL/ Io) of the specimens. Each cf 
these curves (except one corresponding to the Lowest 
rae of heating) was characterised ty a dsfle sticn 
point. One of the possible causes of these deflection 
points might have been a decrease of the numter of 
pores in the pressings. However, gince it was found 
that the temperature at which they occurred aid not 
depend on the initial porosity of pressings tested 
specially to check this point, it was sonsluded that 
they were caused by a decrease of tne Yaativity" cf 
Card 3/7 the powder particles, 4 property whcse qualitative 
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wake 
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Investigation of Sintering of Metal Powders at Constant Rate of 
Heating 


measure is the self-diffusion coefficient Dy. ‘Yo get 
a clearer picture of the laws governing the investigated 
phenomena, graphs of the tempe rature dependence of 


Al/Ipo (Fig.4) and d AL /at (Fig.5) were constructed. 


Yelationship between the position 
ints and the rate of cooling, W, if 
graphs on Fig.5: With decreasing 
w the maximum 0 ig shifted towards the 
higher temperature values. there is no 
maximum on the graph corresponding to w= 0.05°C/sec 
jndicates that in this case deflection point is 
situated abowe 1000°C. the basis of the well know 
equation describing the kinetics of linear shrinkage 
in sintered powder pressings (Eq.4) and graphs of the 
temperature dependence of AL/Tip (Fige4), graphs of the 
temperature dependence of the self-diffusion 
coefficient D were also constructed. It was shown 
Card 4/7 that (i) Unlike the case of undistorted crystal lattice 
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for which D~ ET the effective eelf—diffusion 
coefficient in the crystal lattice of "active" 
(electrolytic) powers is not a monotonic function of 
the temperature. (ii) The higher she rate of heating, 
the higher walue of D is attained at any given 
temperature. (441) With increasing w, the maximum on 
curves Dp = 9@(f y = const. 4s displaced towards the 


temperature values. It has been shown by Pines 

(Ref.5,6) that a basic characteristic of the processes 

associated with the rencval of lattice defects consists 
of a temporary excess of vacant lattice sites. Since, 
according to the present views on the vacancy mechanism 
of self-diffusion, the self-diffusion coefficients of 
atoms, Dg, and vacancies, Dp, are connected by & 
relationship Da = § Dp Ref .9), where & = vacancy 
concentration, it is possible that one of the principal 
causes of the comparatively high values of D in 

Card 5/7 Tactive' powers is the fact that the actual vacancy 
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concentration, , is higher than the equilibrium 
concentration, { - Prompted by these considerations, 
the present author used the experimental data on the 
kinetics of shrinkage during sintering to study the 
degree of vacancy supersaturation of the lattice and 
the kinetics of the process by which the equilibrium 
concentration is attained. To this end, expressions 
for the relative supersaturation of the lattice 
(AS/ §, = 5 2) as a function of the rate of 
heating w (Equ.9) and temperature T (Eq.10) were derived 
and the appropriate graphs (Fig.7 and 8) constructed. 
greement with the experimental results obtained by 
the present author when studying the kinetics of 
coalescence of excess vacancies (Ref.7), the curves of 
tha temperature dependence of A /§, show that the higner 
the rate of heating the higher i5 the degree of super- 
saturation at a given temperature and that for any given 
w the relative supersaturation decreases with rising 
Card 6/7 temperature. The results of tha present investigation 
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indicate that the vacancy concentration in sintered, 
electrolytic copper powler pressings exceeds the 
equilibrium concentration even wien slow rates of heating 
(w = 0.059C/Sec) are employed and temperatures near the 
melting point are reached. Similar conclusions were 
reached by the present author and his co-workers in 
another investigation described elsewhere (Ref .3)- 

There are 8 figures and 10 Soviet references. 
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AUTHOR: Geguzin, Ya.fe. 
TITLE: Investigation of Creep jin Metals and Alloys (Iasledovaniye 
v) Part II. The Influence of Dis- 


kripa metallov i splavo 
tortion Removal on the Kinetics of the Initial Stage of 


Creep of Metals Having 4 Distorted 
(II. O vidyanii protsessa snyatiya 
n hal aneehoyd | kripa metallov 8 


skoy, resh oy : ; : 
PERIODICAL: i lov i Metallovedeniye, 1958, Vol 6, 


iskazheniy na kinetiku 
43kazhennoy kristalliche- 


zika Meta 
ir 5, pp 825 - 831 (USSR) 
jinetics of creep can be 


ABSTRACT: In the case of small loads, the K 
worked out from the speed of the éiffusion displacemexs of 
atoms, as the activation energy of self-diffusion anc cree, 
coincide. Therefore, it can de assumed that the facsors 
influencing the pelf-diffusios 2f metals also influence tke 
kinetics of creep. The coefficient of self-diffusion, ceing 
extremely structure sensitive, shows up in minute changes 
oscurring in the crystal lattice. In the work describec in 
this paper, the early stages of creep in copper having & 
heavily distorted lattice were studied with a view t2 
obtaining information about tne «inetics of the healing of 
Cardl/7 distortions. Experiments were carried out on plastically 
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deformed and electrolytic coppe-- Phe research apparati3s 
n drgrammatically jin Figure 1. The heating element 
quartz tube around which nichrome wire is 
s covered with asoestos. The tem erature 
{men lexgth is only about 1°, which 
ling and by a long copper tube 
Phe elongation of the 
as of the “mirror and scale" 
seLou the leac, which is free 


tegst-tube, 1s controiied by 
fixed at th test-sube. The 
apecimers were plasticetly-ce um wire and this. 
scrip of electrolytic copre-- All me 


carried out in a vacuum of 10°° to 30° mmHg col. The 


ds used (0.45 to 7 kg/cm>) were all below the 
All experiments were carried out at a 
constant heating rate. The effective toughness was worked 
ou. from the relationship: 
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where p —- specific load, w - rate of heating and 
AL/L, -~ relative elongatior. On heating a loaded epeciner, 


the lattice of which is distorted, the relationship 
nYe /L, = o(T) begins to deviate at a certain temperature 


from the usual "heat course" associated with heat expansioz. 
Mais deviation is due to creep. The first series of 
experiments is concerned with an investigation of the 
extent of deviation of the elongation of the specimen from 
the "heat course" and the dependence of the temperature 

at which this deviation commences on the degree of lattice 
distortion. The general nature of this relationship is 


j= 
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illustrated by strain-time curves for a powder metallurgical 
copper specimen (see Figure 2), in which the specimen was 
tested after annealing at various temperatures. The higher 
the annealing temperature, the higher the temperature at 
which deviation from the ‘heat course" commences on sub- 
pequent straining. Similar experiments with a plastically 
deformed copper specimen (see etrain-temperature curves, 
Figure 3) led to the following conclusions: 
a) the elongation obtained in addition to that due t? 
heating is associated with creer and is greatest for the 
first heating, decreasing with inerease in the number of 
subsequent heatings; 
b) the temperature at which creep tecomes evident increases 
with repeated heating. 
Further experiments were carried out with electrolytically 
deposited copper in order to study the relationship between 
the degree of lattice distortion and creep. By varying the 
Cara4/7 current density of deposition, different degrees of lattice 
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distortion are obtained, the latter increasing with 
increasing current density. The results are represented 

jn the diagram, Figure 4, which confirm the fact that the 
greater the distortions of the lattice the lower the 
temperature at which creep commences and the greater the 
degree of elongation. Electrolytically produced specimens 
fail in high-temperature creep tests by intercrystalline 
fracture. This is due to formation of vacancies which 
reduce the cross-sectional area or the specimen. The 

object of this second series of experiments was to study 

the influence of the heating rate of deformed specimens on 
elongation due to diffusion creep. The results obtained 
are given graphically in Figure 5 in whicn the curves show 
that the relative elongation increases with decrease in 
heating rate. From Figure 6, in which the effective 
toughness is plotted against temperature, it can be seen 
that as the heating rate up to a certain definite tempera- 
ture is increased, so the yield strength at that temperature 
increases. The curves obtained for the kinetics of stepwise 
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heating with an isothermal soaking time at each step of 
20 min (Figure 7) are similar to those described by Pines 
et, al (Figure 3). Besides, X-ray photographs were taken 
of deformed and electrolytic copper Specimens in order to 
study the relation between reccystallisation and heating 
temperature (Figure 8). By comparing these X-ray photo- 
graphs with the creep curves, it is possible to conclude 
that the collective recrystallisation taking place ina 
deformed specimen during heating does not fully remove the 
céuse responsible for the increase in creep rate. This 
cause may be a network of cracks (Ref 12) present in 
electrolytic metal, or develov:ng in ceformec metal. As 
tke grains coarsen, the nicrocracks in the lattice nay ve 
preserved and may cause an increased creep rate at tempra~ 
tures at which growth of recrystallised grains becomes 
evident. 
There are 8 figures and 12 references, 11 of which are 
Card6/7 Soviet and 1 English. 
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S0V/137-59-5-10207 
ffranslation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, P 107 (USSR) 


AUTHOR: _Geguzin, Ya.7e, 


\ 
TITLE: On the Phenomenon of "Growth" in Sintering Intersoluble Metal 
Powders 
a 


PERIODTCAL; Uch, zap. Khar'kovsk, un-t, 1958, Vol 98, Tr, Fiz. otd, fiz.- 
matem, fak., Vol 7, pp 267 - 273 


ABSTRACT: Experimental investigations were earried out into the temporary 
dependence of the magnitude,of linsar shrinkage in sintering 
preseed products of cur\ns owders and their 50% mixtures, Re- 
sults of measurements were used tc calculate the magnitude of 
"growth" on an A ~ B type contact. The dependence of this value 
on the initial porosity of the pressed products 18 shown, The 
presence of "internal" free volume in tha porous pressed product 
caused reduced “growth", which was dilatometrically measured. Tne 
author analyzed the problem on the possible inhibition ef the 
"growth" by a mixture of interdiffusing metal powdars, 
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AUTHOR : Geguzin, Ya. Ye. gov /20-120-4-35/67 
BES er 
TITLE: On the Activation Energy of the Diffusion Creep of Metallic 


Disordered Solid Substitute-Solutions (Ob energii aktivatsii 
protsessa diffuzionnoy polzuchesti metallicheskikh neuporya- 
dochennykh tverdykh rastvorov zameshcheniya) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 4, 
pp. 819 - 822 (USSR) 


ABSTRACT: fhe experimental data on the irreversible deformation of metals 
at high temperatures and stresses (if the velocity of extension 
is proportional to stress, t~ P) can quite satisfactorily be 
explained by the mechanism of diffusion. These conceptions base 
upon the following idea: The macroscopically observed flow is 
the consequence of a directed stream of vacancies which is due 
to autodiffusion. This stream forms under the influence of the 
gradient of the concentration of vacancies. There are 3 inde- 
pendent methods of determining the activation energy of the 
diffusion creep of disordered solid substitute solutions: a) 
From the data on the temperature dependence of the coefficients 
of the autodiffusion of the solution components in a solution 

Card 1/3 of given concentration. b) From the heat of fusion of the 
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component dof the solution, and from the difference 


Au, mA oe Anns which is determined from the diagram of 


equilibria. u? resp. ult denote the energy of mixing per 


particle in the liquid and solid phase respectively. c) By 
experiment from the temperature dependence of the velocity 

of the diffusion creep of the disordered solid substitute- 
solutions of given concentration. These 3 methods can be verified 
on the basis of the example of the system Au - Ni. The 
verification of the methods a) and b) is discussed in short. 
Both methods lead to the same results. The authors also carried 
out creep experiments with samples of the alloy Au - Ni (50 - 
50 atom per cent) at 800, 860 and 920°. The activation energy 
of the diffusion creep was found to be (45 + 2).103 cal/mol. 
This experimental value agrees sntisfactorily with the theoret- 
ically computed ones. The authors finally give the theoretical 
and experimental values of the activation energy of the 
diffusion creep for the systems Cu - Ni and Pb ~- Sn. Phere are 
1 figure, 1 table, and 15 references, 11 of which are Soviet. 
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AUTHOR: Geguzin Ya.Ye,, Candidate of Physico-Mathe- 
matical Sciences (Khar‘kov) 


TITLE: An Important Problem (Vazhnaya Problema) 


PERIODICAL: Nauka i zhizn', 1959, Nr 2, p11 (USSR) 


ABSTRACT; The article concerns the Vsesoyuznoye nauch- 
noye soveshchaniye po voprosam fiziki proch- 
nosti (All-Union Scientific Conference on 
Problems of the Physics of Solid Bodies), 
held at the Khar'kov State University from 
26 to 28 Nov 1958. The conference was at-— 
tended by more than 200 scientists and en- 
gineers of Moscow, Leningrad, Sverdlovsk, 
Kiyev, Khar'kov, Kuybyshev and other Soviet 
cities. The academician G.V.kurdryumov, 
who opened the conference, drew the atten- 
tion of the audience to the fact that the 

roblem of the physics of solid bodies 

Card 1/2 neglected during the post-war years), is 
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now the focus of interest of many scienti- 
fic research institutes. This interest is 
explained by the new tasks arising in con- 
nection with the development of atomic en- 
gineering, space flights and the urgent need 
for materials which are highly stable within 

a wide range of temperature. One of the most 
interesting problems discussed at the con- 
ference was the problem of stability of solid 
bodies under pressure, A number of reports 
were dedicated to this problem, which clearly 
indicated that microscopic flaws in the solid 
body considerably reduce its stability and 
that the "lifetime" of the object under pres- 
sure is also reduced by an increase of tempera- 
ture. On the Whole, 45 reports were delivered 
at this conference, which was attended by a 
large number of young physicists. 
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AUTHORS: Geguzin, Ya.Ye. and Shpunt, Keke S017 71974-8181 8 
TITLE: The Investigation of the Process of High-temperature 
Self-healing of Macro-defects on the Surfaces of Single 
Crystals of Rock Salt 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 4, pp 579-586 (USSR) 


ABSTRACT: Details of the levelling of the surface of a single 
crystal of NaCl which occurs at high temperatures (up to 
790 °C) have been observed and described. Using micro- 
scopic and interferometric methods the healing of 
artificially produced defects in the form of grooves of 
definite geometry has been observed. It is shown that 

the process of self-healing of grooves proceeds with a 
speed diminishing with time. It is found that the dis- 
tortion of the crystal lattice promotes the acceleration 
of the process of the high-temperature healing of the 
defect. It is further shown that transport of material 
in the gaseous phase substantially determines the kinetics 
of the high-temperature healing of macroscopic surface 
defects. 

The grooves were made with a diamond pyramid from a micro- 


Cardl/2 hardness tester. The angle between opposite faces was 
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TITLE: Investigation of Creep of Metals and Alloys (Issledovaniye 
kripa metallov 1 splavoy) III. The Effect of the Specific 
Lead on the Kinetics of the Initial Stage of Creep in Metals 
With a Defective Crystal Lattice (III. 0 vliyanii velichiny 
udel'noy nagruzki na kinetiku nachal'noy stadii kripa 
metallov s iskazhennoy kristallicheskoy reshetkoy) 


PERIODICAL: Fizika Metallov 4 Metallovedeniye, 1959, Vol 7, Nrl, 
pp 72-78 (USSR) 


ABSTRACT: The experiments were carried out using the apparatus and 
technique dessribed earlier by the author (Ref.3). In the 
first series of tests the author studied diffusion creep of 
copper samples with defective crystal lattice, to which he 
applied different loads. On heating at the rate of 5°C/min 
diffusion creep of identical plastically deformed copper 
samples was studied under loads of 3.25 and 5.75 kg/om?. 
The results obtained are shown in the form of temperature 
dependence of the extension per unit load (Fig.l) and 

Card 1/3 viscosity (Fige2). Similar experiments were made on copper 
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semples of electrolytic origin. The results are shown in 
Figsed and 43 Figure 3 gives the time dependence of the 
extension per unit load, and Fig.4 shows the extension, and 
the extension per unit load as a function of the applied load. 
In the second series of tests the author studied diffusion 
creep both under the conditions of uniform rise of temperature 
and when temperature was held constant for long periods. The 
results for plastically deformed copper samples are shown in ~ 
Fig.5 in the form of dependence of extension on time. Figs. 
6 and 7 show the time dependence of the extension per unit 
load for copper samples of electrolytic origin. The results 
ottained show that small loads, beiow the elastic limit, 
produce healing of defects similar to healing produced by an 
fnerease of temperature. This effect is due to a tranatonatio 
of dislocations, under an applied external load, to dislocations 
of the type which are more easily healed by thermal fiuctua- 
tions. Acknowledgments are made to I.M. Lifshits and 
M.Ie Kaganov for their advice. There are 4 figures and 
Card 2/3 8 references, of which 5 are Soviet and 5 English. 
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AUTHORS: Geguzin, Ya, Ye, and Kudrik, V. I. 


TITTLE : Investigation of the Creep of Metals and Alloys 
(Issledovaniye kripa metallov i splavov). 
4. Creep of Lead-Base Alloys (Krip splavov na 
svintsovoy osnove) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2, 
pp 235-242 (USSR) 


ABSTRACT: The experimental apparatus used in this work differed 
from the one described earlier (Ref 3) only by the fact 
that suspension devices were provided for two threads 
and with them two independent drums with mirrors. This 
enabled the kinetics of creep of two specimens to be 
observed simultaneously under identical conditions. Two 
specimens of the same alloy were installed in the 
apparatus, one specimen was thoroughly annealed and the 
other plastically deformed. Metals of the following 
purity were used as basic materials: Pb - 99.994%; 

Sn - 99.98%; Cd - 99.94%; Sb - 99.90%. The threads were 

obtained by extruding the alloys through a steel die of 

0.5 mm dia. Prior to testing the threads were given a 
Card 1/6 homogenizing anneal for two hours (above the testing 
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temperature), The formation of the threads of 0.5 mm 
dia, was carried out by pressing them into ribbons of 

0.1 mm thickness between two polished steel plates. The 
test was carried out as follows: Up to the temperature of 
isothermal soaking, the specimens were heated at a 
constant rate 5 C/min, after which they were isothermally 
soaked for 3.5-4 hours. A specific load of approximately 
3 kg/cm“ was applied to the specimens in the experiments, 
i.e. a load which is considerably lower than the elastic 
limit of the alloys in the temperature range at which the 
tests were carried out (Ref 4). In order to be able to 


calculate correctly the temperature behaviour (elongation 
as a result of thermal expansion on heating) from the 
curve within the coordinates (A L/L )-t, experiments for 
the determination of the re lationsh?p between 
concentration and the coefficient of linear expansion 
were carried out for all investigated alloys, using 


nassive (4 mm dia), thoroughly annealed specimens. As 
shown in the calculation, the relative error in the 
(letermination of the viscosity n was 3.%. All the 
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experiments were carried out in a vacuum of 107* 
Fig col. The following alloys were investigated: 


he Pb-Cd system Pb + 1 Cd; Pb + ? 
Pb Cd; Pb 
"  Pb-Sn « Pb Sn; Po 
Pb Sn; Pb 
"  Pb-Sb e Pb at.% Sb; Pb 
Pb at.% Sb; Pb 


From each experiment curves were obtained which 
éescribed the behaviour of a deformed and an undeforned 
specimen, On each of these curves there was one 
portion which corresponded to the heating period and 
one corresponding to isothermal soaking. In Figs 1,2 
and 4 typical experimental curves are shown which were 
obtained in experiments with alloys belongin; to various 
systems, In theso figures the curves I refer to 
undeformed and curves II to deformed specimens. The 
curves obtained were also used for determination of the 
dimension of the scale and the magnitude cf elongation 
Card 3/6 ‘lue to creep associated with deformation, curve III 


to 107mm 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610010-3" 


3 


Fitts ame ise 


"AP 
| PROVED On Petes: 08/ 23/2000 CIA-RDP86-00513R000514610010- 


SUV/126-7-2-11/39 
Investigation of the Creep of Metals and Alloys 


(Figs 1,2 and 3), which describes this contribution, 
btuined by duction from curves I and 

tI. ghness of a 

specimen in equ ium, centration and 

°>) on the relative concen i j In Fig 5 the 

dependence of the toughness 0 

the relative co centration is shown. 

dependence of " on the relative conc 

In Fig 7 the relatiopship ALL. = 9(t) for a Pb( 80%) ~ 

gn(20%) alloy af 180°C is Shown? 1 — undeformed specimen 

annealed at 185°¢ for two hours; 2 ~ after supplementary 


annealing at 185° for 5.5 hours; 3 - after supplementary 
annealing at 190°C for one nour, In Fig 8 curves for the 
dependence of ty on the relative concentration of the 


solid solution are shown, In Fig 9 curves for the 
dependence of t, on the true concentration of the solid 


Card 4/6 solution are shown, In Fig 10 the dependence of 6, on the 
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true concentration of the solid solution is shown, 

As a result of their experiments, the authors have 

arrived at the following conclusions: 

1. As the alloy element content of the solid solution 

increases, its deformation occurring during creep 

is facilitated, i.e. the effective toughness decreases 

whereas plastic deformation becomes more difficult, 

2. From the investigated alloys it has been found 

that the rate of creep of the solid solution alloy, the 

lattice of which is in equilibrium or in quasi- 

equilibrium, is determined not by the true concentration 

of the alloy elements but by the degree of saturation 

of the solid solution, 

3. The results of creep experiments with plastically 

deformed specimens are discussed on the basis of the 

theory of exhaustion, which occurs during dislocation 

creep, It has been found that, for the same degree of 

deformation, dislocation regions with a lower 

activation energy for the healing process appear in the 
Card 5/6 investigated solutions as the concentration of the 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610010-3" 


"APPROVED F 
OVED FOR RELEASE: 08/23/2000 —_CIA-RDP86-00513R000514610010-3 


SUV/126-7-2-11/39 
estigation of the Creep of Metals and Alloys 
solvent element increases. 
There are 10 figures and 8 references, 5 of which are 
soviet, 3 English. 
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AUTHORS: Geguzin, Ya. Ye. and vishnevskiy, I. le 


Se 
TITLE: Investigation of vor Metals and Alloys. 95. (Issledov- 


aniye kripa metallov i splavov- 5.) erly Stage of Creep 
in Flestically Deformed Filements of Ppvi-Sn! Alloy 
(Rannysye stadiya kripe plasticheski deformirovannykh 


nitey spleve Pb--Sn) 4s 


PERIODICAL: yizike metallov i motallovedeniye, Vol 7, Nr 5s PP 367- 
3 


71 (USSR) ~*4i4 


ABSTRACT: The present work was cerried out with the aim of accurately 

rs) tion between the kinetics of healing 
kinetics of the 4nitiel stage of creep 
ir, three substitutional solid solutions. The object for in- 
vestigation wes & solution of tin (25 at.%) and lead (75 atw)- 
Such @ concentration of tin 1s close to the limiting concen— 
tration of the a-solution at eutectic temperatur 
pected (Ref .2) thet all effects ass 


the influence of deformation on creep will be shown very 
The same method for making the specimens and 


clearly: 
carrying out measurements was used as by Geguzin et alia y 
Card 1/6 (Ref.2)- qwo series of experiments were carried out. 
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The experiments of the first series were carried out with 

the aim of finding the 4nfluence of the extent of initial 
aintortion of the crystalline lattice of the solid solution 

on the kinetics of the early creep stage. The specimen 

was first plastically deformed. The experiments were 

carried out at a constant heating rate (Ref-5) (wg = 7° /min)- 
As can be. seen from Fig.l the healing of a portion of the 


Filaments of the alloy, obtained by drawing throug & steel 
aie of 0.35 mm diameter, were thoroughly annealed at 190°C 
for two hours, after which they were compressed to aifferent 
degrees between polished steel plates. Measurements were 
carried out on specimens having the shape of strip of 
taicknessess 0-16 mm (Aa = 0.12 mm); 0.13 mm (Aa = 0.17 =m) 


and 0.09 mm (Aad = 0622 mm). The elongation was ae 


card 2/6 both at constant heating rate WR = 5°/min (Fige2) and 
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in isothermal treatment at 180°C (Fig.3)- Adi exper igents 
were carried out at a specific load of Rya = 6.2 kg/om- 

In Fig:4 the time dependence of AL/Lokya suring continuous 
creep of the specimens with different initial crystel lattice 
distortion is shown. Experiments of the second series 
were carried out with the aim of studying the kinetics of 
creep of specimens having the same lattice distortion, loaded 
at different rates. Tne heating rate was varied within the 
limits 0.35 - 350 / In Fige5 the relationship 
AL/LoRua = f(T eformed specimens on heating 
at a constant rate The phenomena determining 

the nature of the 6 can be conveniently 
discussed by considering t of the effective 
yield strength of the investigated on temperature 
at constant heating rate. This re s determined 
inet sr ahile shown in Fig-5 with the help of the relationship 
Ref.3 


Cara 3/6 
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The value of | Au 4s found graphically by 
at \ Lkua } 


The dependence of x on T 
inx = (p(T) 4a Fig-6. 
tions the authors have 
arriv 
(1) The ki olution depends 
essentially on the degree of the crystal 
lattice of the specimen. 
(2) The creep of a specimen with distorted lattice under 
4sothermal experimental conditions is accompanied by 
nealing of the distor In specimens with a given 
f initial lattic healing process 
4s accomplished the later equilibrius 
condition setting an is the further removed from equilibrium, 
the greater the initial deformation of the specimen. 
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(3) Experiments 4n which creep of specimens with a distorted 
crystal lattice, at various heating rates, was investigated 
have shown that the kinetics of distortion-removal from a 
solid solution is qualitatively analogous to the one observed 
earlier in distorted metallic powders (Ref.3, 4). The 
particular characteristic of this kinetics consists 4n the 
fact that the effective kinetic coefficient (in this case 
the effective coefficient of yield strength) is not a 
constant function of temperature. The non-constant nature 
of the dependence of the effective kinetic coefficient on 
temperature may be the result of the fact that the creep of 
an alloy 1s determined by essentially different mechanisms 
in various temperature ranges: by a dislocation mechanisa 
at low temperatures and by a diffusion mechanism in @ 
temperature range at which healing of dislocated regions is 
essentially accomplished. 

There are 6 figures and 6 references, of which 4 are Soviet 


Gard 5/6 and 2 English. Wy 
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f£ Creep of Metals and Alloys. 
bstitutional Solid Solutions 


TITLE?! Investigation 0 
6, Diffusion Creep of Binary Su 


Fizika metallov 4 metallovedeniye, 1959, Vol 7, Nr 4, 

pp 572-585 (USSR) 

ABSTRACT: According to the contemporary views on the mechanism 
of diffusion creep of crystalline substances (Ref 1,2.3> 
5) the change of the shape of a body in creep is 
determined essentially by the coefficient of self- 
diffusion of the vacant lattice sites and, in the case 
of pure metals, this has been confirmed experimentally 
(Ref 56,7112). The theory of diffusion creep has been 
formulated for pure metals, i.e. for single-phase 
crystalline systems consisting of atoms of one element 
and lattice vacancies and it was the aim of the present 
author to apply these concepts to disordered solid 
substitutional solutions, i.e. to single-phase, 
2-component, crystalline systems consisting of two 
types of atoms and lattice vacancies. In his attempt to 

interpret the obtained experimental data on the 

temperature dependence of diffusion viscosity of the 
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solutions, the author assumed that the deformation 
in creep, in this case is associated (like in pure 
metals) with a continuous flow of vacancies, and that 
the gradient of the vacancy concentration by which this 
flow is detormined is a result ot the action of 
externally applied load. To determine whether, and to 
what extent, the creep characteristics are related to 
the type of the equilibrium diagram of the metallic 
system (or rather to the physical constants detormining 
the form of the equilibrium diagram), the author studicd 
experimentally the concentration and temperature 
dependence of the diffusion viscosity of three systems: 
copper - nickel (complete solid golubility); 
gold - nickel (the same as before but with a minimum on 
the liquidus and solidus curves) and jead - tin (partial 
solid solubility with an eutectic). In the first part of 
his work, the author derives semi-empirical expressions 
for the concentration and temperature dependence of the 
viscosity coefficient of a solid solution. He starts by 
Card 2,12 pointing out that change of entropy, As, on melting is the 
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same for all metals and substitutional solid solutions 

and that it is concentration (Ref 8 and 
9). Taking in he then 
introduces a ¢ nt of an 
alloy constitu 
This magnitude can be determined from E 
Eq (2) is obtained. In these expressions Ts 
ufictitious" melting point of the solution; © ~ its 
concentration; T,(0) - melting point of the solvent 
metal; Q(0) - the latent heat of fusion of the solvent 
metal; Q,(c) - "configuration" heat of fusion of the 
solution with concentration C} AS - change of entropy 
on melting of the solvent metal. By using the known 
Ref 18) formula for Qk, an expression is derived 
(Equation 3) for the concentration dependence of Tale), 
in which ud and uji are the displacement energies in 
liquid and solid phases, respectively; Qa and QB ~ latent 
heats of melting of pure metals A and B; N - number of 
particles. After drawing attention to the fact that the 

Card 3/12 produce ¥ = Dp (¥ - concentration of vacant lattice 
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sites) at temperature corresponding to the "fictitious" 

melting point does not depend on the concentration of the 
solid substitutional solution and is determined only by 
the type of the crystal structure, the author points 
out that the activation energy of the process of viscous 
flow, @, and the nfictitious" melting point, Tg of a 
disordered solid solution are related in the same way 
as in the case of pure metals, i.e. according to Eq (4), 
which in combination with Eq (3) becomes Eq (5). As to 
the relationship between the partial coefficients of 
self-diffusion, Dg(c) and DR(c)> of the components of a 
binary disordered solution, and the coetficient of self- 
diffusion of vacancies, pf, it is described by Eq (6), 
where 5 and c are the concentrations of vacancies and 
atoms of component B, respectively. The concentration 
dependence of the calculated values of yc) = Dp(c) for 
the gold-nickel system at $00, 850, 900 and 950°C is 
illustrated in Fig 1. Curves reproduced in Fig 1 were 
used for plotting graphs of the relationship Iny versus 
(1/T - 1/Tg), where Ts(c) - the "tfictitious" melting 

Card 4/12 point at a given concentration. The values of y(c) for 
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some gold-nickel alloys at their “fictitious" melting 
points, calculated from these graphs, are given in 
Table 1. Those data confirm that y(c) at T~T = T, is 
practically independent ation. 

validity of Eq (5) can 

of data on self-diffusion 

on the assumption that, in analosy to pure netals, 
diffusion creep jn disordered solid solutions can be 
described as a continuous flow of vacancies, the 
magnitude $6 in the formula describing the relation- 
ship between the viscosity coefficient and the 
coefficient of self-diffusion of vacancies (Eq 7) can be 
substituted from Eq (6) so that Eq (8) is obtained. 

(In Eq (7) and (8), ~ lattice parameter; R, L- 

the characteristic i ions of the testpiece.) 
Since the viscosity co d activation energy 
are related by Eq (9) it is P le to find ® (c) 

from the slope of the straight lines jn coordinates 


8 s 
Card 5/12 In Dp Pat Sc) = > The concentration dependence 
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of e(c) determined in this way is shown in Fig 2 
(continuous curve representi the results of 
calculation according to Eq (8) and (9)3 broken curve 
representing the results of calculations with the aid 
of Eq (5)) The curve in Fig 2 can be compared with the 
data obtair studying the magnitude of 
deviation of the @(c) from the straight line 
connecting the values Oo tivation energy of the 
viscous flow of the components of the solution. 


According to Eq (5), this magnitude is determined by 
the relationship 


L(c) = 28 N(ub - ullyc(a - c) 


The concentration dependence L(c) obtained by graphical 
method from curve e(c) in the form of a straight line ° 
which corresponds to the additivity law, and the curve 
L(c) calculated from Eq (5), are shown in Fig 2. For 
plotting the curve L(c) the following values were taken 
card 6/12 for the magnitudes appearing in the Equation: 
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QS = 2-3 calfe’ cy Aus 4-2 * 107) erg/particle. 
Comparison of the theoretical and experimental curves 
L(c) indicates that the relationship described by 
Eq (5) holds for the solid Au-Ni solution. qaking this 
into consideration, it is possible to obtain an 
expression which describes the concentration dependence 
of the diffusion coefficient during diffusion creep in 
binary solid solutions. From Eq (7)» (9) and (3) and 
taking into account the independence of the magnitude 
op from concentration (at T = Ta), Eq (10) is obtained. 
The formulae for fp and a appearing in this equation are 
given immediately below it. Finally it is shown that 
the effect of an alloying addition on the variation of 
resistance of the solution to diffusion creep depends 
on the concentration of the solution. In this sense 
the effect of the alloying addition can be characterised 
by the coefficient of hardening ac) determined by 
Eq (15), oF Eq (16) derived from Eq (15) and (10). In 
the second part of the present papers the results of the 
card 7/12 experimental work are reported. The creep tests were 
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